Phenethyl isothiocyanate, by virtue of its antioxidant activity, inhibits invasiveness and metastatic potential of breast cancer cells: HIF-1α as a putative target.
Hypoxia-inducible factor 1α (HIF-1α) plays a crucial role in facilitating tumor progression and metastasis. Reducing the levels of HIF-1α might therefore be an important anticancer strategy. This could be achieved by understanding the key cellular events involved in HIF-1α activation. Present study explored the effect of phenethyl isothiocyanate (PEITC), a natural isothiocyanate, found in cruciferous vegetables on the expression of HIF-1α and HSP90 in breast adenocarcinoma cell lines (MCF-7 and MDA-MB-231) under both normoxia and hypoxia. This study established the possible role of ROS in the up-regulation of these markers in breast cancer cells. PEITC-induced nuclear accumulation of Nrf2, increased the activities of several antioxidant enzymes, and thus reduced the ROS burden of the tumor cells by acting as an indirect antioxidant. This resulted in the down-regulation of HSP90 and thereby HIF-1α expression. HSP90 was also found to be involved in the regulation of HIF-1α. A probable link between down-regulation of HIF-1α with reduction of ROS by PEITC through induction of Nrf2 was determined. Finally, our study demonstrated that modulation of HIF-1α by PEITC retarded adhesion, aggregation, migration and invasion of the breast cancer cells, thereby showing anti-metastatic effect. Activities of MMPs (2 & 9) and expression of VEGF were also altered by PEITC.